Objective: This study reports on the lifetime prevalence and illness characteristics of bipolar disorder (BD) in a large, representative sample of Canadians.
B ipolar disorder is a severe and persistent mental illness that is associated with significant morbidity and mortality (1) . According to the WHO, it is the sixth leading cause of disability-adjusted life years worldwide among persons aged 15 to 44 years (2) . Tremendous direct and indirect societal costs are associated with BD (3), yet there are limited data on this illness from a population perspective in Canada. This report examines the prevalence and illness characteristics of BD in a large, representative sample of Canadians.
Reported lifetime prevalence rates of BD vary greatly, owing to different definitions of BD as well as to the country in which the data were obtained (4) (5) (6) (7) . Much of the Canadian and North American epidemiologic data on BD prevalence were collected over 10 years ago (8) (9) (10) (11) . Further, Canadian data have been geographically limited to a specific region or city. The recent completion of the CCHS 1.2 by Statistics Canada provides an opportunity to examine more recent data on this illness from a representative sample of Canadians from 10 provinces (12).
Men and women have similar prevalence rates of BD (5), yet there may be important differences in how the illness manifests. Data on suspected sex differences in age of illness onset, number of lifetime depressive episodes, and rates of comorbid psychiatric conditions are inconsistent (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) , and much of the available data are derived from clinical samples, which raises concern about selection or ascertainment bias. The current study uses data from the CCHS 1.2 to investigate potential sex differences in illness course and comorbidity among individuals with BD.
Methodology

Survey
The CCHS 1.2 was a cross-sectional survey of the mental health of Canadians. Statistics Canada conducted this representative survey, collecting data between May and December 2002 from participants in all 10 provinces. Responses were obtained from individuals aged 15 years or over who were living in private occupied dwellings (approximately 98% of the population). Individuals living on Reserves, on Crown lands, or in one of the northern territories; residents of health care institutions; full-time members of the Armed Forces; and residents of remote regions were excluded. One person aged 15 years or over was randomly selected from the eligible sampled households. Before the first household contact, an introductory letter and a brochure were sent to each selected dwelling. Considerable effort was made to interview respondents in person; however, 14% of the interviews were completed by telephone. Interviews were conducted in English, French, Chinese, or Punjabi (as required). The national response rate was 77% (total of 36 984 respondents).
The CCHS 1.2 interview was based on the WMH-CIDI, an instrument that establishes psychiatric diagnoses according to DSM-IV criteria. In addition, the CCHS 1.2 interview collected sociodemographic data and information on illness course. Well-trained lay interviewers used computer-assisted techniques to administer the CCHS 1.2 interview.
Study Sample
Of the 36 984 total respondents, the study sample included those aged 15 years and over who met the criteria for BD. The diagnosis was established by identifying the presence of any past or current episode of mania (see criteria below), which by definition indicates that an individual has BD.
Dependent Variables
Mania. The presence of a past or current manic episode was determined by specific criteria that were similar, but not identical, to DSM-IV criteria. To be defined as mania, an episode had to involve a period of several days or longer of elevated or irritable mood; include 3 or more additional DSM-IV-defined manic symptoms (that is, inflated self-esteem or grandiosity, decreased need for sleep, more talkative or pressured speech, racing thoughts or flight of ideas, distractibility, increased goal-directed activity, or excessive involvement in pleasurable activities that have a high potential for painful consequences); cause significant impairment; and not be the result of medications, drugs, alcohol, or physical causes such as thyroid disease or cancer. Only when a respondent met all these criteria simultaneously was the diagnosis of a manic episode given.
The CCHS 1.2 interview did not explore criteria specific to DSM-IV-defined hypomania (for example, change that is observable by others), and it was decided not to diagnose hypomania in participants who met some, but not all, criteria for mania. For this study, we did not consider respondents with only some of the criteria for a manic episode to have BD. Although the DSM-IV criteria for a manic episode require a distinct period lasting at least 1 week (or any duration if hospitalization is necessary), the CCHS 1.2 interview defined a distinct period of several days or longer as sufficient. This was felt to be an acceptable duration, given the required presence of other criteria for mania. For this study, we considered respondents to have BD if they met criteria for a past or current manic episode according to the CCHS 1.2 interview.
Illness History. Past depressions were defined according to DSM-IV criteria, with a minimum of 2 weeks' duration of depressive symptoms and associated functional impairment. Age of illness onset was defined as the age at which respondents experienced their first manic episode or first depressive episode, whichever came first. Respondents' ages when the first manic episode occurred and when the first depressive episode occurred were also recorded. In addition, the number of manic and depressive episodes experienced over the respondents' lifetime was documented.
Psychiatric Comorbidity. Alcohol and drug use in the previous 12 months were independently assessed and classified for each respondent as abstinent, use, heavy use, problematic use, or probable dependence. For the alcohol use variable, abstinent was defined as no drinking; use, as never or less than once monthly having 5 or more drinks per occasion; heavy use, as having 5 or more drinks per occasion once or more monthly with no problems (such as being drunk or hungover at work or school, increased chance of getting hurt in an activity because of drinking, or emotional or psychological problems because of alcohol use); problematic use, as one or more problems but no more than 2 DSM-IV criteria for dependence; and probable dependence, as 3 or more DSM-IV criteria for dependence. For the drug use variable, abstinent was defined as no drug use; use, as use of any drug less than 1 to 3 times monthly; heavy use, as use of any drug 1 to 3 or more times monthly, with no DSM-IV criteria for dependence; problematic use, as 1 to 2 DSM-IV criteria for dependence; and probable dependence, as 3 or more DSM-IV criteria for dependence. The specific drugs that were asked about included cannabis, cocaine or crack, speed or amphetamines, ecstasy (MDMA), hallucinogens, glue or solvents, heroin, and steroids. Respondents classified with problematic use or probable dependence with regard to alcohol, drugs, or both were considered to have a comorbid substance use problem. Comorbid anxiety disorder was defined by a lifetime history of panic disorder, agoraphobia, or social phobia. Other anxiety disorders were not assessed in the interview.
Independent Variables
Demographic variables such as age, sex, marital status, highest education level, and immigrant status were included as covariates. Income adequacy was also used in the data analysis. This is a somewhat refined measure of economic status that takes into account the number of people living in the household. Low income adequacy is defined as a total household income of less than $15 000 for 1 or 2 household residents, less than $20 000 for 3 or 4 residents, and less than $30 000 for 5 or more residents.
Statistical Analyses
The CCHS 1.2 used a stratified design with differences in sampling fractions across the strata. Some geographical areas were over-or underrepresented in the sample relative to their representation in the population; therefore, we used weights recommended by Statistics Canada when conducting analyses. The only exceptions were number of respondents and sample sizes, which remained unweighted. The bootstrap method (23) was used to address the potential bias resulting from design effects.
First, we calculated descriptive statistics, including overall prevalence of BD and the prevalence across sex, geographic regions, and comorbid psychiatric disorders. Second, we examined factors associated with the presence of BD, using a logistic regression analysis. Finally, we evaluated differences between men and women with BD across various demographic variables and illness characteristics, using 2-tailed t tests for continuous variables and chi-square analyses for categorical or binary variables. We reported P values of less than 0.05 as significant. All statistical analyses were conducted using master file data. The research ethics board at Sunnybrook and Women's College Health Sciences Centre approved this study.
Results
Prevalence Estimates
Among all respondents (unweighted n = 36 984), 852 met the criteria for BD. The overall weighted lifetime prevalence rate of BD was 2.2% (95%CI, 1.94% to 2.37%). Table 1 displays the weighted lifetime prevalence rates of BD based on sociodemographic variables, psychiatric comorbidity, and province of residence. Although there were more female (n = 467) than male (n = 385) respondents with BD, there was no significant sex difference in lifetime prevalence of BD when weights were applied. A logistic regression model examining regional differences found a significantly higher prevalence rate of BD in British Columbia (P = 0.002) than in the other regions.
Correlates of BD Diagnosis
Several sociodemographic and psychiatric comorbidity variables appeared to be associated with higher prevalence rates of BD. To examine the independent effects of each of these variables, we used a logistic regression model to identify correlates of the presence of BD. Table 2 shows the results of this model. Younger age, low income adequacy, lifetime anxiety disorder, and presence of a substance use disorder in the previous 12 months were each significantly associated with the presence of a BD diagnosis (P < 0.001 for each). The largest effect was found for the presence of an anxiety disorder (OR 7.94; 95%CI, 6.35 to 9.92). The OR for age appears small (0.99), but age in this analysis is a continuous variable.Therefore, this effect is interpreted as the change in odds for each age interval. Overall, younger age was found to significantly increase the likelihood of a BD diagnosis; however, this relation was curvilinear.
Sociodemographic Variables
Among the respondents who met the criteria for BD (weighted), 50.6% were female, 42.4% were married, 2.5% were widowed, 18.0% were separated, and 37.2% were single. The mean age of the respondents with BD was 37.3 years, SD 13.7. Male respondents with BD had a mean age of 38.0 years, SD 11.2, and female respondents had a mean age of 36.6 years, SD 14.1, a nonsignificant difference. English was the preferred language for 75.3% of the respondents with BD, and 16.5% of the group were in the low income adequacy category. Table 3 presents data on illness course and psychiatric comorbidity for the entire group with BD, stratified by sex. The mean age of illness onset was 22. Only a minority of the respondents with BD (20.3%; 95%CI, 15.9 to 24.8) fully abstained from substance use (alcohol or drugs) during the previous 12 months. Men were found to be significantly more likely than women to meet the criteria for problematic use (P < 0.001) or probable dependence (P < 0.001). A lifetime history of anxiety disorder was present in 51.8% (95%CI, 47.1% to 56.5%) of the respondents with BD, with both panic disorder and agoraphobia each being more frequent among women, compared with men (P = 0.01 and P < 0.001, respectively).
Sex Differences
Discussion
According to data from the CCHS 1.2, the estimated lifetime prevalence rate of BD in Canada is 2.2%. This translates to well over 500 000 Canadians who would meet study criteria for mania at some point in their lives. The definition of mania used in the CCHS 1.2 interview was similar, but not identical, to DSM-IV criteria, in that a manic episode needed to last only several days or longer, as opposed to the DSM-IV requirement of at least 7 days (unless hospitalization was necessary). Thus patients who would likely meet DSM-IV criteria for mania (BD I), hypomania (BD II), or BD not otherwise specified were grouped together as respondents with BD. The interview did not allow for reliable separation of BD subtypes.
The lifetime prevalence rate of BD found in this study is somewhat higher than rates in other large epidemiologic surveys that exclusively examined BD I (5,24), and it is lower than rates in surveys that included respondents who experienced subsyndromal hypomania or bipolar spectrum disorder (25, 26) . Given that these differences can likely be explained by inconsistent definitions of BD across surveys, there is no indication that BD is more or less prevalent in Canada than in other developed nations. This implies that the tremendous societal costs associated with BD identified in other countries are most likely equally at play in Canada (3, 27) .
We also identified interprovincial differences in the lifetime prevalence rate of BD in this study. Prevalence rates in Ontario (1.9%; 95%CI, 1.61% to 2.16%) and in the Atlantic provinces (2.0%; 95%CI, 1.59% to 2.40%) were numerically lowest, whereas the rate in British Columbia was significantly higher (2.9%; 95%CI, 2.22% to 3.57%) (P = 0.002). This is a previously unreported finding that requires further study to explore the possible societal, environmental, or other unknown factors that could account for this difference.
We did not consider respondents to have BD if they reported manic symptoms attributable to substance use or physical causes . This approach differs from that used in an internal Statistics Canada report on BD, based on CCHS 1.2 data, which did not exclude respondents with mania induced by substances or physical causes and reported a lifetime prevalence of 2.6% (28) . Given that individuals with manic symptoms attributable to substance use or physical causes are not given a BD diagnosis according to DSM-IV criteria and are generally excluded from other prevalence estimates of BD (4, 6, 10) , inclusion of these respondents would have the effect of inflating the estimated prevalence rate of BD. Further, including respondents with manic symptoms secondary to substance use or physical causes might significantly influence the examination of sex differences in BD, since that approach might lead to the inclusion of a proportionally greater number of men with substance-induced mood symptoms who do not in fact have BD. Finally, the Statistics Canada report focused on respondents aged 25 to 64 years, whereas this report examined all respondents aged 15 years or over. Our results thus differ considerably from the Statistics Canada report, and this difference further exemplifies the important effects of different diagnostic definitions and exclusion criteria when results across studies are compared.
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Other independent correlates of a BD diagnosis in this sample were younger age, low income adequacy, and a substance use disorder in the past 12 months. These results mirror previous findings in other large surveys, adding to the list of variables associated with a bipolar diagnosis (10, 32) . Given that these data are cross-sectional, it is not possible to establish cause and effect relations. However, regardless of whether a relation such as that found between income adequacy and BD is causal, it is troubling that a significant proportion of individuals with BD live at or below the low-income cut-off line. Programs to address the needs of low-income persons with mental disorders are required, since these individuals have social challenges (such as housing and employment) that likely further exacerbate the experience of their illness. The association with substance abuse also leads to considerable challenges in terms of increased risk of chronic symptoms and nonresponse to treatment (33) . Coordinated care for both substance abuse and BD is the ideal; however, few treatment centres are adequately equipped to comprehensively address this comorbidity.
We identified several sex differences in the group with BD, including increased frequency of comorbid panic disorder and agoraphobia and decreased frequency of substance use disorder among women. The rate of no substance use was similar between men and women, but men had higher rates of problematic use or probable dependence: 46% of men reporting any substance use had problematic use or probable dependence, compared with only 22% of women. These findings suggest that there must be a high index of suspicion regarding substance use problems among all patients with BD and especially among men with any substance use.
The mean age at onset of illness among respondents with BD in this sample was 22.5 years, SD 12.0, which is somewhat older than the mean age in other recent studies of subjects with BD recruited from clinical populations (17, 34) . Clinical samples may be biased toward more severely ill patients, who are more likely to have an earlier age of onset; however, a more definitive explanation would require direct comparison of age of onset among subjects with BD recruited through various methods.
Respondents with BD reported a surprisingly high number of lifetime manic and depressive episodes. This may be attributable to the self-report nature of the interview, in that individuals do not experience their illness according to DSM-IV criteria and past episodes may not have all met strict diagnostic criteria. Further, many patients with BD experience chronic, fluctuating symptoms that would be difficult to accurately capture in an episode count (35, 36) .
Our study results must be viewed in the context of several limitations. First, not all sampled households produced a survey participant (77% response rate). Individuals with a history of mental illness may have been either more or less likely to agree to participate in the survey; thus the identified lifetime prevalence rates in this and other epidemiologic surveys are only estimates. A second limitation is that data were not collected from individuals living on Reserves, in health care institutions, or in remote regions of the country, nor were data collected from full-time members of the Armed Forces. Again, the nonparticipation of such individuals may have influenced the estimates; however, it is unlikely that the relatively small number of individuals in these categories would have significantly changed the findings. Another limitation is that the diagnosis of BD was determined according to a CIDI-based structured interview that relied heavily on retrospective data. As well, interrater reliability in establishing the diagnosis of BD with the CCHS interview was not available.
Although considerable effort was made to increase diagnostic accuracy (including extensive training of interviewers, conducting interviews at home, and using computer-assisted interviewing to elevate the quality of data collection), the accuracy could not be fully assured. Nonetheless, the use of lay interviewers is standard across other epidemiologic surveys and is the only feasible way to recruit such a large, nationally representative sample. The CIDI has shown validity in establishing the diagnosis of "classic" BD (37); however, the interview's ability to accurately differentiate mania from bipolar spectrum disorder has not been well established (6, 10) . For this study, we therefore chose not to separate respondents with BD into subtypes and considered all subjects who met the study criteria for mania to have BD.
In conclusion, the estimated lifetime prevalence rate of BD in Canada is 2.2%. The study results have implications for health care policy, as over 500 000 Canadians likely suffer from this condition, and identifying those at highest risk according to sociodemographic and other health factors is important. This information may assist in the development of more effective strategies to identify BD in the community. From a clinical perspective, knowledge of high rates of comorbid psychiatric conditions and sex differences in illness presentation may assist the planning for the care of these patients.
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